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SPECIFICATION 

1. TITLE OF THE INVENTION 
Zoom-type strobe flash unit 

2. WHAT IS CLAIMED IS; 

A zoom-type strobe flash unit which comprises a reflector 
whose section including the optical axis of an illuminating 
optical system forms an approximately semicylinder , a strobe 
flash tube arranged on the bottom portion of the reflector, 
and a convex Fresnel lens arranged on the opening portion- 
side of the reflector and in which said reflector and flash 
tube are relatively shiftable with respect to said lens, 
wherein provided are: 
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a strobe unit housing which stores said reflector and flash 
tube; a guide cylinder which supports this strobe unit housing 
so as to be shiftable in the optical axis direction; an 
auxiliary reflecting plate which is integrally attached to the 
tip of this guide cylinder and whose reflecting surfaces 
gradually expand from this guide cylinder; said convex Fresnel 
lens fixed to a front-surface opening portion of this auxiliary 
reflecting plate; an interlocking drive mechanism which shifts 
said strobe unit housing in the guide cylinder in a manner 
interlocked with a change in the focal distance of a 
photographic optical system. 
3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of the Invention] 

The present invention relates to a strobe flash unit to be 
used for a camera, etc., and in greater detail, the present 
invention relates to a zoom-type strobe flash unit which is 
excellent in condensing efficiency and is small-sized and 
inexpensive. 

[Prior Arts and Problems Thereof] 

Fig. 8a and Fig. 8b are longitudinal sectional views showing 
an outline of a conventional zoom-type strobe flash unit in 
a condition where the irradiation angle is maximum (wide state) 
and in a condition where the same is minimum (tele state), 
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respectively- For this flash apparatus, inside of a reflector 
13 which forms an approximately semicylindrical shape, a strobe 
flash tube 17 (a xenon tube, for example) is arranged so as 
to coincide with the same in the longitudinal . direction, and 
a convex Fresnel lens 15 of a condenser lens is arranged on 
the side of a front-surface opening portion side. The convex 
Fresnel lens 15 is fixed..to a camera body, and the reflector 
13 and flash tube 17 are integrally capable of shifting 
adjustment with respect to this lens 15. Accordingly, it is. 
made possible by this shifting adjustment to change the 
irradiation angle between a wide state (where the reflector 
13 becomes closest to the lens 15) and a tele state (where the 
reflector 13 becomes furthest from the lens 15), as shown in 
both drawings. 

In the above-described conventional structure, as shown in 
Fig. 8b, since light diverges while deviating from the 
reflector 13 in a tele state, there has existed a problem such 
that an excellent condensing condition can hardly be obtained. 
In order to improve condensing efficiency in this structure, 
a great interval must be secured between the reflector 13 and 
convex Fresnel lens 15 in a tele state and the convex Fresnel 
lens 15 must be increased in size . However, such modifications 
cause an increase in size of the whole strobe flash unit, 
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therein exists a problem. 
[Object of the Invention] 

The present invention has been made to improve such drawbacks 
of the prior arts, and an object thereof is to provide a 
zoom-type strobe flash unit which is excellent in condensing 
efficiency and is small-sized and inexpensive. 
[Outline of the Invention] 

According to the present invention, in order to improve the 
-condensing efficiency particularly at a tele side, at a tele 
side where a convex Fresnel lens and a reflector having a strobe 
flash tube are separated, provided is an auxiliary reflecting 
plate for bending light emerging from the reflector toward the 
optical axis side, and furthermore, by providing this auxiliary 
reflecting plate in a manner related to a guide member of a 
strobe unit housing having the strobe flash tube and reflector, 
a small-sized zoom-type strobe unit is obtained. 

Namely, the present invention is characterized in that a 
reflector and a flash tube are stored in a strobe unit housing, 
this strobe unit housing is fitted into a guide cylinder to 
support the same so as to be shiftable in the optical axis 
direction, and to the tip of this guide cylinder, an auxiliary 
reflecting plate whose reflecting surfaces gradually expand 
from this guide cylinder is integrally provided, and to a 
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front-surface opening portion of this auxiliary reflecting 
plate, a convex Fresnel lens is fixed, and furthermore, an 
interlocking drive mechanism for shifting the strobe unit 
housing in the guide cylinder in a manner interlocked with a 
change in the focal distance of a photographic optical system 
is provided. 

[Embodiment of the Invention] 

Fig. 1 is a developed perspective view showing the main part 
of an embodiment of a zoom-type strobe flash unit according 
to the present . invention, and Fig. 2 is a front view showing 
the main part of the same unit except for a convex Fresnel lens. 

Inside of a short-shaped box-like strobe unit housing 20, 
a reflector 23 is disposed so as to expand toward the opening 
side of this housing 20. The reflector 23 forms an 
approximately semicylindrical shape at its section including 
the optical axis of an illuminating optical system (refer to 
Fig. 4a through Fig. 6b) . On a bottom portion of the reflector 
23, a strobe flash tube (a xenon tube) 27 is arranged so as 
to coincide with the same in the longitudinal direction. 

On the upper surface of the strobe unit housing 20, a guide 
projection 21 is attached, and into the lower surface thereof, 
a to-be-moved pin 22 is implanted. 
■ Outside of the strobe unit housing 20, a square cylinder-like 
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guide cylinder 36 is provided, and on the tip of this guide 
cylinder 36, an auxiliary reflecting plate 32 is integrally 
provided. The guide cylinder 36 is, in terms of its inside 
dimension, coincident with the rear opening portion of the 
above-described unit casing body, and accordingly, it becomes 
possible for the unit housing 20 to slide in this guide cylinder 
36 in a closely fitted condition. In the upper surface of the 
guide 36, along its center line in the longitudinal direction, 
a guide groove 37 is cut nearly across the overall length, and 
into this guide groove 37, the guide projection 21 of the 
above-described unit housing 20 is fitted. On the other hand, 
in the lower surface of the guide cylinder 36 as well, an 
interlocking groove 38 is cut along its center line in the 
longitudinal direction nearly across the overall length, and 
from this interlocking groove 38, the to-be-moved pin 22 on 
the lower surface of the above-described unit housing 20 is 
protruded. 

The auxiliary reflecting plate 32 integrally provided on 
the tip of the guide cylinder 36 forms a shape of a truncated 
pyramid gradually expanding from the guide cylinder 36, and 
to its front-surface opening portion, a convex Fresnel lens 
25 is fixed in a sealing condition. With this Fresnel lens 
25, on its front surface, that is, on a surface of the side 
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opposite the above-described unit housing 20, concentric 
circular Fresnel grooves 26 as shown in Fig. 3 through Fig. 
5b are formed. This arrangement is favorable in terms of 
" vignetting" due to the grooves 2 6 being reduced compared to 
a case where the Fresnel grooves 26 are positioned on the 
housing 20 side. Herein, "vignetting" means a phenomenon 
where light fails to contribute toward condensing effect due 
to one drawback or another, and for details concerning this 
point, Japanese Patent Application No . Sho-61-55742 (Japanese 
Unexamined Patent Publication No. Sho-62-211627 ) can be 
referred. 

In addition, on the four sides of the front-surface opening 
portion of the auxiliary reflecting plate 32, flanges 34 are 
extended in the radial direction, and these flanges 34 are used 
to fix the reflecting plate 32, etc., to a casing 50 of the 
strobe flash unit (refer to Fig. 3) . 

As illustrated in Fig. 3 showing an outline of the whole 
strobe flash unit, in the unit casing 50, a drive mechanism 
40 is disposed alongside the above-described strobe unit 
housing 20, the axially reflecting plate 32, etc. The drive 
mechanism 40 utilizes a cam cylinder 42, which changes the focal 
distance of a photographic zoom lens system, as a drive source, 
and in the cam cylinder 42, a cam groove 44 is formed, and one 
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end portion of a swing lever 4 6 is engaged therewith. On the 
other hand, in the other end portion of this swing lever 4 6, 
a long groove 48 is cut, and the to-be-moved pin 22 on the 
lower surface of the above-described unit housing 20 is engaged 
therewith. 

Fig. 4a and Fig. 4b, Fig. 5a and Fig. 5b, and Fig. 6a and 
Fig. 6b are views showing operations of a zoom-type strobe flash 
unit according to the present invention as described above. 

As shown in Fig. 4a, Fig. 5a, and Fig. 6a, the reflector 
23 is, in an extreme wide state, used in a manner where its 
opening marginal portion approximates the lens 25 until coming 
into contact therewith. At this time, the auxiliary 
reflecting plate 32 is virtually useless, and accordingly, 
light distribution characteristics herein obtained are 
identical to light distribution characteristics obtained in 
the conventional structure, which can also be understood by 
a comparison between the light ray drawings of Fig. 6a and Fig. 
8a. 

On the other hand, as illustrated in Fig. 4b, Fig. 5b, and 
Fig. 6b, the reflector 23 is, in an extreme tele state, used 
in a manner where its opening marginal portion is separated 
from the lens 25 until being aligned with the rear opening 
portion (the front end portion of the guide cylinder 36) of 
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the auxiliary reflecting plate 32. Consequently, light which 
is about to diverge while deviating from the reflector 23 at 
this time is, as shown in Fig. 6b as a light ray drawing, 
reflected by the auxiliary reflecting plate 32, prevented from 
being dispersed, and transmitted through the lens 25. 
Accordingly, light distribution characteristics herein 
obtained become higher in condensing efficiency than those of 
the conventional unit. Accordingly, even if the lens 25 is 
smaller in diameter than the conventional product and a great 
interval is not secured between the reflector 23 and lens 25, 
condensing efficiency becomes higher than that obtained in the 
conventional structure. 

In addition, in an in-between state between the extreme wide 
state and extreme tele state, part of the light emerged from 
the reflector 23 is reflected by the auxiliary reflecting plate 
23 according to a position of the reflector 23 with respect 
to the axially reflecting plate, whereby condensing efficiency 
is improved. 

A shift of the strobe unit housing 20 is carried out via 
the swing lever 4 6 by a power transmitted by the cam cylinder 
42, and in plan views as shown in Fig. 4a and Fig. 4b, for example, 
the above-described unit housing 20 is shifted from the wide 
side to the tele side by a counterclockwise swing of the lever 
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46. As a matter of course, the shape of the cam groove 44 of 
the cam cylinder 42 is determined so that a strobe irradiation 
angle, which is determined depending on the position of the 
strobe unit housing 20, corresponds to a focal distance of the 
photographic optical system. 

Fig. 7 is a developed perspective view showing the main part 
of another embodiment of a zoom-type strobe flash unit 
according to the present invention, 

In this embodiment, a cam plate 52 is used in place of the 
lever 44, and the to-be-moved pin 22 on the lower surface of 
the strobe unit housing 20 is to be engaged with a cam groove 
54 formed in the cam plate 52. The cam plate 52 shifts, in an 
interlocking manner with a change in the focal distance of the 
photographic optical system, and the shape of the cam groove 
54 is determined so that a strobe irradiation angle, which is 
determined depending on the position of the strobe unit housing 
20, and a focal distance of the photographic optical system 
correspond to each other. Since portions other than the above 
are identical to those of the above-described first embodiment, 
identical symbols are used for identical portions and 
description thereof is omitted. 

Although, in both of the above-described embodiments, the 
guide projection 21 and the to-be-moved pin 22 are provided 
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on the upper and lower surfaces of the strobe unit housing 20, 
it is also possible to arrange these on the left and right 
surfaces and to, in correspondence thereto, provide grooves 
in the guide cylinder 36. 
[Effects of the Invention] 

According to the zoom-type strobe flash unit of the present 
invention, by providing the auxiliary reflecting plate outside 
the reflector, condensing efficiency in a tele state is 
improved. In addition, despite the improvement in condensing 
efficiency, the convex Fresnel lens can be made smaller in 
diameter than the conventional product, and moreover, it is 
unnecessary to secure a great interval between the reflector 
and this lens in a tele state, and consequently, downsizing 
of the whole strobe flash unit becomes possible. - 

Furthermore, according to the present invention, since the 
auxiliary reflecting plate is integrally provided on the tip 
of the guide cylinder and, in this guide cylinder, the strobe 
unit housing having the reflector and flash tube is shiftably 
supported, a zoom-type strobe flash unit of a simple and 
inexpensive structure can be obtained, whereby it becomes 
possible to sufficiently mount this unit on a small-sized 
camera. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a developed perspective view showing the main part 
of an embodiment of a zoom-type strobe flash unit according 
to the present invention, Fig. 2 is a front view showing the 
main part of the same unit except for a convex Fresnel lens, 
Fig. 3 is a perspective view showing an outline of the whole 
unit, Fig. 4a and Fig. 4b are plan views showing conditions 
of the main part of the same unit in an extreme wide state and 
in an extreme tele state, Fig. 5a and. Fig. 5b are side views 
showing conditions of the main part of the same unit in an 
extreme wide state and in an extreme tele state, Fig. 6a and 
Fig. 6b are schematic longitudinal sectional views showing 
conditions of the main part of the same unit in an extreme wide 
state and in an extreme tele state together with light rays, 
Fig. 7 is a developed perspective view showing the main part 
of another embodiment of a zoom-type strobe flash unit 
according to the present invention, Fig. 8a and Fig. 8b are 
schematic longitudinal sectional views showing the main part 
of a conventional zoom-type strobe flash unit in an extreme 
wide state and an an extreme tele state. 

13 ... reflector, 15 ... convex Fresnel lens, 17 ... strobe flash 
tube, 20 ... strobe unit housing, 21 ... guide projection, 22 ... 
to-be-moved pin, 23 ... reflector, 25 ... convex Fresnel lens, 26 
... Fresnel grooves, 27 ... strobe flash tube, 32 ... auxiliary 
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reflecting plate, 34 ... flange, 36 ... guide cylinder, 37 and 38 
rail groove, 40 ... drive mechanism, 42 ... cam cylinder, 44 ... 
cam groove, 4 6 ... lever, 48 ... groove, 50 ... casing, 52 ... cam plate, 
54 ... cam groove 
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Fig. 4a 



Fig. 5a 




